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The reaction of silver nitrate with 5-chloro-2-hydroxybenzene- 
sulfonic acid in the presence of ammonia yielded the title salt, 
(NH 4 )[Ag(NH 3 ) 2 ](C 6 H 4 C10 4 S) 2 -3H 2 0. The Ag 1 ion shows 
linear coordination [N— Ag— N = 175.2 (1) °]. The ammonium 
and diamminesilver cations, the benzenesulfonate anion and 
the lattice water molecules interact through an intricate 
network of N— H- ■ O and O— H ■ O hydrogen bonds to form 
a three-dimensional network. 

Related literature 

For a review of metal arenesulfonates, see: Cai (2004). 



5278 independent reflections 
4959 reflections with / > 2a(I) 

Refinement 

R[F 2 > 2o(F 2 )] = 0.032 

wR(F 2 ) = 0.084 

S = 1.04 

5278 reflections 

312 parameters 

19 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



: 0.038 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.78 e A" 3 

Ap min = -0.46 e A" 3 

Absolute structure: Flack (1983), 
with 2953 Friedel pairs 

Flack parameter: 0.02 (2) 
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Data collection; RAPID-AUTO (Rigaku, 1998); cell refinement 
RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: X-SEED (Barbour, 2001); software used to 
prepare material for publication: publCIF (Westrip, 2010). 
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Experimental 

Crystal data 

(NH 4 )[Ag(NH 3 ) 2 ]- 

(C 6 H 4 a0 4 S) 2 -3H 2 0 
M r = 629.23 
Orthorhombic, Fl^l^ 
a = 8.8814 (8) A 
b = 9.8586 (10) A 
c = 26.434 (3) A 

Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 




V = 2314.5 (4) A 3 
Z = 4 

Mo Ka radiation 
jtt = 1.34 mm -1 
T = 293 K 

0.19 x 0.16 x 0.13 mm 



Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.785, T max = 0.845 

22666 measured reflections 
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Ammonium diamminesilver(I) bis(5-chloro-2-hydroxybenzenesulfonate) trihydrate 
Z.-P. Deng, S. Gao and S. W. Ng 

Comment 

Metal arenesulfonates are commonly crystalline materials; their coordination chemistry has been reviewed (Cai, 2004). 
In this study, the attempt to synthesize the silver(I) derivative of 5-chloro-2-hydroxybenzenesulfonic acid in the presence 
of ammonia gave instead the ammine-coordinated salt (Scheme I) in which the diamminesilver cation interacts indirectly 
with the 2-hydrox-5-chlorobenzenesulfonate anion through the coordinated ammine ligands in an outer-sphere type of co- 
ordination. In the salt, [Ag(NH3)2][NH4](C6H4C104S)2'3H20 (Fig. 1), the Ag 11 atom shows linear coordination [N-Ag-N 
175.2 (1) °], The ammonium and diamminesilver cations, the benzenesulfonate anion and the lattice water molecules interact 
through N-H - 0 and O-HO hydrogen bonds to form a three-dimensional network (Table 1). 

Experimental 

Silver nitrate (1 mmol) and and 5-chloro-2-hydroxy-benzenesulfonic acid (1 mmol) were mixed in water (15 ml). The pH 
of the solution was adjusted to ca 6 by the addition of drops of ammonium hydroxide. The solution was filtered; colorless 
crystals were isolated after several days. The solution was shielded from light during the crystallization. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 A) and were included in the refinement in the riding 
model approximation, with (7(H) set to 1.2(7(C). The hydroxy H atoms were assumed to be co-planar with the aromatic 
ring, and these were similarly constrained (O-H 0.84 A) and their displacement factors were set to 1.5U e q(0). The amino 
H atoms were similarly constrained (N-H 0.88 A) and their displacement factors were set to 1.5U e q(N). 

The water H-atoms were located in a difference Fourier map, and were refined with distance restraints O-H 0.84±0.01 
A and H - H 1.37±0.01 A; their temperature factors were tied by a factor of 1.5 times. 

The four ammonium H-atoms were located in a difference Fourier map, and were refined with distance restraints N-H 
0.88±0.01 A and H-H 1.43±0.01 A; their temperature factors were displacement factors were set to 1.5U e q(0). 

Figures 



Fig. 1. Anisotropic displacement ellipsoid plot (Barbour, 2001) of 
[Ag(NH 3 )2][NH4](C6H 4 C104S)2'3H20 at the 30% probability level; hydrogen atoms are 
drawn as spheres of arbitrary radius. 




sup-1 



supplementary materials 



Ammonium diamminesilver(l) bis(5-chloro-2-hydroxybenzenesulfonate) trihydrate 



Crystal data 

(NH4)[Ag(NH3)2](C 6 H 4 C104S)2-3H 2 0 

M r = 629.23 

Orthorhombic, P2\2\l\ 

Hall symbol: P 2ac 2ab 

a = 8.8814 (8) A 

b = 9.8586 (10) A 

c= 26.434 (3) A 

V= 23 14.5 (4) A 3 
Z=4 



^(000) = 1272 

Z> x = 1.806 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 16668 reflections 

9 = 3.1-27.4° 

H= 1.34 mm -1 
7=293 K 
Prism, colorless 
0.19 x 0.16 x 0.13 mm 



Data collection 



Rigaku R-AXIS RAPID IP 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scan 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.785, T max = 0.845 
22666 measured reflections 



5278 independent reflections 

4959 reflections with / > 2a(I) 
R int = 0.038 



A = — 11— »-ll 

* = -12->12 
/= -32^34 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.032 

wRiF 2 ) = 0.084 

S= 1.04 

5278 reflections 

312 parameters 

19 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = \I[o\f 2 ) + (0.0556.P) 2 + 0.11 12P] 

where P = {F 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.78 e A~ 3 
Ap m i„ = -0.46 e A~ 3 

Absolute structure: Flack (1983), with 2953 Friedel 
pairs 

Flack parameter: 0.02 (2) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z U iso */U eq 

Agl 0.37725 (3) 0.63955 (3) 0.851526 (11) 0.06155 (10) 
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CIO 1.0459(3) 0.5539 (3) 0.95862 (10) 0.0393 (6) 

H10 1.0720 0.5125 0.9890 0.047* 

Cll 1.1019 (3) 0.6808 (3) 0.94671 (9) 0.0347 (5) 

C12 1.0603 (3) 0.7457 (3) 0.90287 (9) 0.0318 (5) 

H12A 1.0960 0.8323 0.8957 0.038* 



Atomic displacement parameters (A 2 ) 
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04 


A AT *7A /"0"\ 

0.0370 (8) 


A A /I A*7 /I 1\ 

0.0407 (11) 


0.0297 


(8) 


A A 1 A 1 fO\ 

-0.0101 (8) 


A AAC*7 /*7\ 

0.0057 (7) 


A AACO /*7^ 

-0.0058 (7) 


05 


a m 1 a /o~\ 

0.0310 (8) 


A A/1 "7/C /1 T\ 

0.0476 (12) 


0.0420 


(9) 


A AATT tQ\ 

0.0022 (8) 


-0.0026 (7) 


A AA/CA /Ti\ 

0.0069 (9) 


Ob 


A A /l A/C / 1 A\ 

0.0496 (10) 


A AT A 1 /1 A~\ 

0.0301 (10) 


0.0446 


(10) 


-0.0075 (8) 


A AAT 1 /A\ 

-0.0031 (9) 


0.0086 (8) 


Ol 


a f\A en i 1 a\ 
0.046/ (10) 


A A/1 CA /1 O'l 

0.0459 (12) 


0.0249 


(8) 


A AAT C /A\ 

0.0035 (9) 


A AACC SH\ 

0.0033 (/) 


A AAA/C SO\ 

U.UUUo (o) 


08 


A AT O f 1 o \ 

0.0386 (8) 


A AT 1 O ff\ \ 

0.0318 (9) 


0.0303 


(8) 


A A 1 A O fT\ 

-0.0108 (7) 


A AAAT i"7\ 

0.0002 (7) 


A AAAO i"7\ 

-0.0008 (7) 


Olw 


A AC A/; / 1 1 \ 

0.0506 (11) 


a A/i 1 a /1 t\ 
0.0410 (12) 


0.0604 


(13) 


A AAA O /1 f\\ 

0.0008 (10) 


A A A A A / 1 A~\ 

0.0040 (10) 


A AAT r 

-0.0035 (ll) 


02w 


a a c ta / 1 t\ 
U.UdzU (12) 


0.0760 (18) 


0.0494 


(11) 


-U.U1 75 (13) 


A AAATj /1 n\ 

-0.0092 (iu) 


A A1 AO /I 1\ 

0.0148 (13) 


03w 


U.Ud3o (12) 


A C\C T C / 1 C\ 

U.Uo3d (lo) 


0.0408 


(10) 


A AA A A / 1 1 \ 

U.IXJ4U (11) 


A AACT /n\ 

u.uud2 (v) 


A AAA C /I 1 \ 

-U.UUUd (11) 


N 1 


A A/C /I 1 / 1 

0.0641 (16) 


A AC C /I /I t)\ 

0.0554 (18) 


0.0655 


(17) 


A A 1 1 *7 / 1 CA 

0.01 17 (15) 


0.0119 (14) 


A ATA 1 / 1 C^ 

0.0201 (15) 


N2 


0.0724 (19) 


0.065 (2) 


0.0576 


(17) 


0.0251 (17) 


0.0065 (15) 


0.0041 (15) 


N3 


0.0414 (11) 


0.0403 (13) 


0.0340 


(11) 


-0.0020 (10) 


-0.0015 (9) 


0.0003 (9) 


CI 


0.0284 (9) 


0.0276 (11) 


0.0259 


(10) 


0.0015 (9) 


-0.0031 (8) 


-0.0021 (9) 


C2 


0.0291 (10) 


0.0270 (11) 


0.0267 


(9) 


0.0011 (9) 


-0.0009 (8) 


0.0007 (9) 


C3 


0.0321 (11) 


0.0322 (13) 


0.0341 


(12) 


-0.0035 (10) 


-0.0004 (9) 


-0.0022 (10) 


C4 


0.0390 (12) 


0.0341 (14) 


0.0294 


(11) 


-0.0021 (11) 


-0.0030 (10) 


-0.0033 (10) 


C5 


0.0348 (11) 


0.0371 (14) 


0.0227 


(10) 


0.0044(11) 


0.0015 (9) 


0.0014 (9) 


C6 


0.0309 (10) 


0.0345 (14) 


0.0277 


(11) 


-0.0028 (10) 


0.0001 (9) 


0.0044 (10) 


C7 


0.0246 (9) 


0.0320 (13) 


0.0217 


(9) 


0.0024 (9) 


0.0015 (8) 


-0.0002 (8) 


C8 


0.0293 (10) 


0.0313 (12) 


0.0261 


(10) 


-0.0023 (9) 


0.0042 (9) 


-0.0004 (10) 


C9 


0.0445 (14) 


0.0362 (14) 


0.0336 


(12) 


-0.0007 (11) 


-0.0002 (11) 


0.0056 (11) 


C10 


0.0434 (13) 


0.0457 (16) 


0.0289 


(11) 


0.0098 (12) 


-0.0050 (10) 


0.0036 (11) 


Cll 


0.0321 (11) 


0.0445 (15) 


0.0276 


(11) 


0.0024 (10) 


-0.0047 (9) 


-0.0094 (10) 


C12 


0.0297 (10) 


0.0338 (13) 


0.0318 


(11) 


0.0006(10) 


0.0003 (8) 


-0.0046 (10) 



Geometric parameters (A, °) 

Agl— Nl 2.097 (4) N2— H2A 0.8800 

Agl— N2 2.103 (4) N2— H2B 0.8800 

Cll— C5 1.743 (2) N2— H2C 0.8800 

C12— Cll 1.753 (2) N3— H3A 0.878 (9) 

SI— Ol 1.454 (2) N3— H3B 0.877 (9) 

SI— 02 1.4522(19) N3— H3C 0.875 (9) 
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c 1 r\i 
M — U3 


1 A £.^> ZO\ 

1.4oZ (Z) 


JN3 — H3D 


C\ OOI ((W 

U.oo3 (y) 


M — CI 


1 TOO 0\ 

Y.I 11 (Z) 


CI — Cz 


1 A C\C\ (1 \ 

1.4UU (3) 


CO /'\/' 

bZ — Uo 


1 AZA ZO\ 

1.434 (Z) 


CI — Co 


1 1C\1 S1\ 

1.3V3 (3) 


bZ — U / 


1.4DoU (ly) 


CZ — C3 


1 1Q"7 (A \ 

l.jy/ (4) 


bz — Uj 


1 A C 1 1 ( 1 0\ 

1.4ol3 (lo) 


f^l f^A 

C3 — C4 


1 TOO //|\ 

1.3oo (4) 


CO f^H 

bZ — C / 


1 *7£0 /0\ 
1. /OO (Z) 


( '1 ul 

C3 — hi 3 


U.y3UU 


C\A ( '0 

U4 — cz 


1.3:>3 (3) 


f^A ( ' ^ 

C4 — Cj 


1 1 Q~I (A \ 

1.35/ (4) 


U4 — ri4 


U.o4UU 


/"I /I I 11 A 

C4 — rl4A 


u.y3uu 


/" ~i o no 

Uo — to 


1.3 lo (3) 


CD — Co 


1 i on //i \ 
1.3oU (4) 


Uo — hlo 


U.o4UU 


Co — hlo 


U.V3UU 


UlW — hll 1 


U.o41 (1U) 


C / — C 1 z 


1 .4U3 (3 ) 


UlW — hllZ 


U.o4y (1U) 


C/ — Co 


1 /I 1 1 (A \ 

1.413 (4) 


UZW — hlZ 1 


U.oZo (1U) 


Co — Cv 


1 A\(\(A\ 

1.41U (4) 


\JAVil 1 1 __ 


0 R^Q HOI 
U.OJ7 U*-V 




i .jou y-\ f 


03w — H31 


0.849 (10) 


C9 — H9 


0.9300 


03w — H32 


0.852 (10) 


C10 — Cll 


1.382 (4) 


Nl — H1A 


0.8800 


C10 — H10 


0.9300 


Nl — H1B 


0.8800 


Cll — C12 


I.374 (4) 


Nl — H1C 


0.8800 


C12 — H12A 


0.9300 


JN 1 — Agl — JN2 


1 /D.lo (13) 


C2 — CI — Co 


1 OA A 

120.4 (2) 


r\ 1 c 1 /~*o 
Ul — M — U2 


111 11 / 1 1 \ 

113.33 (13) 


C2 — CI — M 


111 C5 /1 lA 

121 .03 (1 /) 


Ul — M — U3 


111 1 O /1 A\ 

111.1Z (14) 


Co — CI — M 


I 1 7 71 /1 Q\ 

II /./2 (lo) 


U2 — M — U3 


1 1 O 1 1 /1 o\ 

llz. 13 (12) 


U4 — C2 — C 1 


1 TA /I 

120.4 (2) 


f\ 1 c 1 1 
Ul — M — CI 


1 A/; 1 n /■ 1 o\ 
lUo.iy (1Z) 


f\A r^T r^i 
U4 — C2 — C3 


101 1 /o \ 
121.1 (2) 


U2 — Si — CI 


1UO.U3 (11) 


CI — C2 — C3 


nor 

11 o.j (2) 


U3 — M — CI 


1 n*7 c^: / 1 o\ 
1U /.DO (1Z) 


C4 C3 — C2 


121.4 (2) 


r\/7 CO r\~! 

Uo — 52 — U / 


in "\A /1 o\ 
1 1Z.Z4 (lz) 


c^a n ui 
C4 C3 — H3 


1 1 Q 1 

i iy.j 


f\c ci /~ic 

Uo — a2 — U5 


110 OO /11\ 

1 1Z.ZZ (13) 


r^T r^i ui 
C2 — C3 — ^H3 


1 1 n i 

ny.3 


U / — oZ — Uj 


111 oo m\ 

111 .OO (1Z) 


pi r^A f^z. 

CJ — C4 — Cj 


lion /i\ 
1 10. / (Z) 


/~\/r o /^-7 

Uo — b2 — C / 


1 1A (\ OA 

1U /.34 (1Z) 


n p/i u/1 a 
C3 — C4 — H4A 


1 OA "7 

12U. / 


f\H CO /^"7 

U / — 152 — C / 


lUo.Uo (11) 


/^C A TJ A A 

C5 — C4 — H4A 


1 OA "7 

120. / 


r\z ci f^n 
Uj — 52 — C / 


1 n^: o n 1 \ 
lUo.oZ (11) 


C4 C5 — Co 


1 0 1 A ZO\ 

121.4 (2) 


PO /~M U/1 

C2 — U4 — H4 


1 on n 
1ZU.U 


c^a n 1 
C4 Cj — Ci 1 


1 1 n oa ^1 n\ 
1 iy.2U (iyj 


r^o /~\q uo 
Co — Us — HB 


1 on n 
1ZU.U 


Co — CD — Cll 


1 1 n i o ^1 n\ 

ny.3 / (iy) 


Ul 1 UIO 

Hll — UlW — H12 


1 AO ZO\ 

lUo (Z) 


Cj — Co — CI 


1 1 n /; /o\ 
liy.O (2) 


H2 1 — U2w — HZZ 


111 /o\ 

111 (2) 


f^Z f~*C TU/C 

Cj — Co — Ho 


1 OA O 

120.2 


H31 — U3w — mz 


1 fin 

10 / (2) 


CI — Co — Ho 


1 OA O 

120.2 


A ~1 M 1 Ul i 

Agl — JN 1 — HI A 


ioy.5 


C12 — C/ — Co 


1 O 1 o /o\ 

121.0 (2) 


A ~1 M 1 U1D 

Agl — JN 1 — Hits 


ioy.5 


C12 — C/ — 152 


I 1 "7 m /1 n\ 

II /.y3 (iy) 


U1 A M 1 U1D 

H1A — JN 1 — Hits 


1 An £ 

ioy.5 


r^o r^"7 co 
Co — C / — S2 


1 OA O 1 i ^ 1 0\ 

120.21 (1 /) 


A ~1 mi uir 
Agl — JN 1 — H1C 


1 nn ^ 


/^o r^o r^n 
Uo — Co — C9 


1 O 1 A ZO\ 

121.0 (2) 


tt 1 a mi uir 
H1A — JN 1 — H1C 


1 nn ^ 

ioy.5 


r\Q r^o r^"7 
Uo — Co — C / 


1 Ol A ZO\ 

123.0 (2) 


U1D M 1 uir 

Hits — JN 1 — H1C 


1 An £ 

ioy.5 


r^n r^o f^n 
cy — Co — C / 


1 i /: a /o\ 
11 0.0 (2) 


Agl— N2— H2A 


109.5 


C10— C9— C8 


122.4 (3) 


Agl— N2— H2B 


109.5 


C10— C9— H9 


118.8 


H2A— N2— H2B 


109.5 


C8— C9— H9 


118.8 


Agl— N2— H2C 


109.5 


C9— C10— Cll 


119.5 (2) 


H2A— N2— H2C 


109.5 


C9— C10— H10 


120.2 


H2B— N2— H2C 


109.5 


Cll— C10— H10 


120.2 



sup-5 



supplementary materials 



n Dr\ — in d — njD 


1 1 0 (\\ 
111) (l) 


pit pi i pin 




191 1 d\ 


H3A — N3 — H3C 


110 fll 


C12 — Cll — C12 




119.6 (2) 


H3B — N3 — H3C 


110 fl) 


C10 — Cll — C12 




119.3 (2) 


H3A — N3 — H3D 


108 (1) 


Cll — C12 — C7 




119.1 (2) 


H3B — N3 — H3D 


110 (I) 


Cll — C12 — H12A 




120.5 


H3C — N3 — H3D 


110 (I) 


C7 — C12 — H12A 




120.5 


(Jl — bl — CI — C2 


0/.4 (2) 


Uo — b2 — C / — C 1 2 




-2.1 (2) 


U2 — b 1 — C 1 — C2 


— 1/1.5 (2) 


U / — b2 — C / — C 1 2 




1 1 o i a / 1 n\ 
llo.lU {[y) 


U3 — Si — CI — C2 


— 51. 0 (2) 


Uj — b2 — C / — C 1 2 




— 122. M (IV) 


Ul — bl — CI — Co 


1 1 A A 
— 1 1U.U (2) 


r\t~ ci f^n r^Q 
Uo — b2 — C / — C8 




—1 /y.yJ (lo) 


U2 — bl — CI — Co 


1U.S (2) 


U / — b2 — C / — C8 




— jy.o (2) 


U3 — bl — CI — Co 


1 1 A A 

13U.9 (2) 


f\z ci f^n r^o 
U5 — b2 — C / — C8 




jy.o {I) 


Co — C 1 — C2 — U4 


1 "7A 1 

i /y.i (2) 


r^~j t~*Q AO 

C12 — C / — C8 — U8 




— 1 / /.2 (2) 


ci r^o M/i 
b 1 — C 1 — C2 — U4 


1 "7 f1\ 

1.7 (3) 


r^n r^o r\Q 

b2 — C / — Co — US 




U.o {3 ) 


Co — C 1 — C2 — C3 


— U.4 (4) 


C 1 2 — C / — C8 — C9 




2.2 (3) 


b 1 — C 1 — C2 — C3 


1 "77 "7Q ^1 Q\ 

_ 1 1 1 .IIS {ly) 


o c^~i r^Q r^o 
b2 — C / — C6 — C9 




1 ly.yci yVo) 


r\A r^T r^i f^A 
U4 C2 — C3 — C4 


_ 1 /O.O (2 J 


r\Q r^o r^A nn 
U8 — C8 — C9 — C 1 0 




1 "7*7 /I /T\ 
1 / / .4 (2) 


/^T 

C 1 — C2 — C3 — C4 


U.o (4) 


C / — C8 — C9 — C 1 0 




-2.0 (4) 


r^T r^i r^^i r^c 
C2 — C3 — C4 — C5 


-0.7 (4) 


C8 — C9 — C 1 0 — C 1 1 




-0.2 (4) 


C3— C4— C5— C6 


0.2 (4) 


C9— C10— Cll— C12 




2.3 (4) 


C3— C4— C5— Cll 


-178.5 (2) 


C9— C10— Cll— C12 




-177.0 (2) 


C4 — C5 — C6 — C 1 


0.1 (4) 


C10— Cll— C12— C7 




-2.2 (4) 


Cll— C5— C6— CI 


178.78 (19) 


C12— Cll— C12— C7 




177.22 (18) 


C2— CI— C6— C5 


0.0 (4) 


C8— C7— C12— Cll 




-0.2 (3) 


SI— CI— C6— C5 


177.48 (19) 


S2— C7— C12— Cll 




-178.01 (18) 


Hydrogen-bond geometry (A, °) 










D — h-v4 


D — H 


R-A 


D-A 


D — R-A 


04— H4-03 


0.84 


2.38 


2.970 (3) 


127 


08— H8-04 


0.84 


2.04 


2.630 (2) 


127 


Olw— HI 1 -05' 


0.84 (1) 


2.00(1) 


2.838 (3) 


174 (4) 


Olw— H12-03w 


0.85 (1) 


1.95(1) 


2.794 (3) 


173 (4) 


02w— H21-03 


0.83 (1) 


2.45 (4) 


2.974 (3) 


122 (4) 


02w— H21-04 


0.83 (1) 


2.45 (3) 


3.127 (3) 


140 (5) 


02w— H22- -05" 


0.84(1) 


2.05 (2) 


2.851 (3) 


159 (5) 


03w— H31-02'" 


0.85 (1) 


2.08 (1) 


2.927 (3) 


177 (5) 


03w— H32-07 iv 


0.85 (1) 


2.02 (2) 


2.843 (3) 


163 (5) 


Nl— Hla-05 


0.88 


2.32 


3.11(1) 


148 


Nl— Hlc-01 v 


0.88 


2.11 


2.95 (1) 


158 


N2— H2a-01w vi 


0.88 


2.30 


3.15(1) 


163 


N2— H2b-07™ 


0.88 


2.25 


3.07(1) 


153 


N2— H2c-03 


0.88 


2.14 


3.02(1) 


171 


N3— H3a-03 vi 


0.88(1) 


2.19(1) 


3.018 (3) 


158 (3) 


N3— H3b-06 iv 


0.88(1) 


2.02(1) 


2.893 (3) 


173 (3) 


N3— H3c-08 


0.88(1) 


1.99(1) 


2.820 (3) 


159 (3) 


N3— H3d-02w 


0.88 (1) 


1.94(1) 


2.826 (4) 


177 (3) 
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Symmetry codes: (\)x,y-\,z; (ii) -x+1, >>-l/2, -z+3/2; (iii)x+l, y, z; (iv) -x+2,y-l/2, -z+3/2; (y)x,y+\,z; (vi) -x+l,y+l/2, -z+3/2; 
(vii) x-\,y, z. 

Fig. 1 
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